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Diazotized pyrazolopyridine derivative 3 undergoes
both coupling reactions with phenolic compounds and
nucleophilic substitution with different nucleophiles.
Fused pyridines'" and pyrimidines5-7 have consi-
derable biological and medicinal importance. In
continuation of a general program directed towards
the development of new, simple and efficient
procedures for the synthesis of fused pyridines'"
and fused pyrimidines'"!', the present work was
undertaken to. explore the synthetic potentiality,
scope and limitation of the reactions of amino-
pyrazolo[3,4-b ]pyridine derivative 1 in the
synthesis of pyrido[2',3' :3,4]pyrazolo[1 ,5-a]pyri-
midine derivative 2.
3-Amino-4-( 4-chlorophenyl)-6-methyl-IH-pyr-
azolo[3,4-b ]pyridine-5-carboxylate 1 when heated
with 2,4-pentanedione, in acetic acid, afforded
ethyl 10-(4-chlorophenyl)-2, 4, 8-trimethylpyrido-
[2', 3' :3, 4]pyrazolo[I,5-a]pyrimidine-9-carboxy-
late 2. The IR spectrum of 2 exhibited no
absorption band in the NH region.
Diazotisation of 1 by treatment with nitrous acid
at ODC produced the pyrazolopyridinediazonium
chloride derivative 3 which seems to be stable
under norrnal conditions. It was separated, purified
by crystallization from benzene and analysed. Its
IR spectrum displayed a characteristic absorption
band at 2162 cm' ' (N=N).
Compound 3 underwent coupling reactions with
some phenolic compounds such as fJ -naphthol
and 8-hydroxyquinoline to yield ethyl 4-( 4-chlo-
rophenyl)-3-(2-hydroxy-l-naphthylazo )-6-methyl-
IH-pyrazolo[3,4-b ]pyridine-5-carboxylate 4 and
ethyl 4-( 4-chlorophenyl)-3-(8-hydroxy-5-quinol-













The coupling products 4 and 5 exhibited no
absorption bands characteristic of diazonium group
around 2100 cm', but displayed broad absorption
bands around 3100 cm' (OR group with intra- or
intermolecular hydrogen bond) in their IR spectra.
On the other hand, the pyrazolopyridinedi-
azonium chloride 3 underwent nycleophilic substi-
tution reactions when subjected to sulphur or
nitrogen nucleophiles. Thus, compound 3 reacted
with thiophenol or benzyl amine in boiling dioxane
to give ethyl 4-( 4-chlorophenyl)-6-methyl-3-
phenylthio-I H~pyrazolo[3 ,4-b ]pyridine-5-carboxy-
late 6 or the 3-benzylamino analogue 7, respec-
tively.
Mass spectrum of 6 supported the assigned
structure. Thus, basides the molecular ion peak at
-ttdz. 423 (24.1%), compound 6 showed other
fragments at mlz 314 (45%, M-SPh) and 269
(100%, 314-0C2Hs)' The IH NMR spectrum
(DMSO-d6) of7 displayed chemical shifts at 80.90
(t, 3H, CH3),2.47 (s, 3H, CH3),4.05 (q, 2H, CH2),
4.30 (s, 2H, CH2), 7.25 (m, 5H, aromatic protons),
7.42 (d, 2H, aromatic protons), 7.62 (d, 2H,
aromatic protons) and 14.48 ppm (s, 1H, NH; D20
exchangeable). Also, the IR spectra of both 6 and 7
exhibited no absorption band characteristic for the
diazonium group (2160 cm'), but both of them
displayed carbonyl absorption around 1720 cm'.
Trials to substitute the diazonium group by an
alkoxy group by heating with alcohol, were
unsuccessful and the 3-unsubstituted pyrazolo-
pyridine derivative 8 was formed in each case.
The structure of 8 was inferred by the following
observations: (a) heating 3 in either methanol or
ethanol formed one and the same product (mp,
mmp and IR spectra), and (b) IH NMR spectrum in
DMSO-d6 gave a one-proton singlet at 87.99 ppm
characteristic for pyrazolo-H, together with char-
acteristic peaks for other protons (cf. Experi-
mental).
Experimental Section
Eethyl lO-(p-chlorophenyl)-2, 4, 8-trimethyl-
pyridojz ', 3' : 3, 4]pyrazolo[1,5-a]pyrimidine-9-
carboxylate 2. A mixture of 1 (3.3 g; 0.01 mole)
and pentane-2, 4-dione (1 g; 0.01 mole) in glaical
acetic acid (20 mL) was refluxed for 3 hr. The
reaction mixture was then poured onto water and
the resultant solid filtered, dried and recrystallized
from ethanol to give 2 in 70% yield, mp'184°C;
IR: 2981 (CH) and 1716 cm' (CO). Anal. Calcd
for C2IHI9CINP2: C, 63.88; H, 4.85; C1, 8.98; N,
14.90. Found: C, 63.90; H, 4.80; Cl, 9.00; N,
14.90%.
5-Carbethoxy-4-(p-chlorophenyl)-6-methyl-
IH-pyrazolo [3,4-b] pyridine-3-diazonium chlori-
de 3. An aqueous solution of sodium nitrite
(0.78 g, 0.01 mole), was added dropwise 1 to
(3.3 g, 0.01 mole) in 2 mL of cone. Hydrochloric
acid cooled in ice to O°C, with constant stirring.
The reaction mixture was then left at room
temperature for 2 hr and the resultant solid product
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filtered, dried and recrystallized from benzene to
give 3 in 70% yield, charring at 165°C; IR: 3421 :
(NH), 2979 (CH), 2162 (N=N) and 1718 em"
(CO). Anal. Calcd for CI6H\3C12Ns02:C, 50.81; H,
3.46; CI, 18.75; N, 18.52. Found: C, 50.90; H,
3.40; Cl, 18.70; N, 18.50%.
Coupling of 1 with ,B-naphthol and quinolin-
8-01: Formation of 4 and 5: General procedure.
To the stirred solution of ,B-naphtho1or quinolin-8-
01 (0.005 mole) in pyridine (20 mL) was added
dropwise, while cooling at O°C, an aqueous
solution of the diazonium chloride 3. The reaction
mixture was then left at room temperature for 2 hr.
The formed solid product was collected by
filtration, dried and recrystallized from an
appropriate solvent.
Compound 4 was recrystallized from dioxane in
72% yield, mp 262°C; IR: 3421, 3132 (broad OH
and NH), 2923 (CH) and 1724 cm' (CO). Anal.
Calcd for C26H2oCINs03:C, 64.27; H, 4.15; CI,
7.29; N, 14.41. Found: C, 62.30; H, 4.10; Cl, 7.30;
N,14.40%.
Compound 5 was recrystallized from ethanol in
62% yield, mp 260°C; IR: 3376,3153 (broad OH
and NH), 2933 (CH) and 1730 cm' (CO). Anal.
Calcd for C25H19CIN603:C, 61.67; H, 3.93; Cl,




6. To a solution of3 (3.78 g, 0.01 mole) in dioxane
(40 mL), thiophenol (1.1 g, 0.01 mole) was added,
and the reaction mixture heated under reflux for
2 hr and poured onto cold water. The solid product,
thus precipitated, was collected by filtration, dried
and crystallized from benzene-pet. ether to give 6
in 70% yield (2.96 g), mp 150°C; IR: 3260 (NH),
3038 (CH) and 1728 (CO); Mass spectrum: mlz
423, 394, 314, 285 and 269 cm'. Anal. Calcd for
C22HIsCIN302S:C, 62.33; H, 4.28; C1, 8.36; N,
9.91; S, 7.56. Found: C, 62.30; H, 4.40; C1, 8.40;
N, 9.9; N, 7.50%.
Ethyl 3-benzylamino-4-(p-chlorophenyl)-6-
methyl-lH-pyrazolo- [3,4-b] pyridine-5-carboxy-
late 7. To a solution of 3 (3.78 g, 0.01 mole) in
dioxane (40 mL), benzylamine (1.07 g, 0.01 mole)
was added, and the reaction mixture heated under
reflux for 2 hr and then poured onto cooled water.
The formed solid product was collected by
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filtration, dried and crystallized from ethanol to
give 7 in 77% yield (3.27 g), mp 170°C; IR: 3190
(NH), 3031 (CH) and 1716 cm' (CO); 'n NMR
(DMSO-d6): 00.9 ppm (t, 3H, CH3), 2.47 (s, 3H,
CH3), 4.05 (q, 2H, CH2), 4.30 (s, 2H, CH2) , 7.25
(m, 5H, aromatic protons), 7.42 (d, 2H, aromatic
protons},_7.62(d, 2H, aromatic protons) and 12.48 2
(s, IH, NH, D20 exchangeable). Anal. Calcd for
CnH21CIN.02: C, 65.63; H, 5.03; CI, 8.42; N, 3
13.37. Found: C, 65.70; H, 5.00; CI, 8.50; N, 4
13.40%.
5Eethyl 4-(p-chlorophenyl)-6-methyl-lH-pyra-
zolo[3,4-b]pyridine-5-carboxylate 8. A 6
suspension of compound 3 (1 g) was heated under
reflux for 30 min. with ether ethanol or methanol. 7
The solid product, formed upon cooling, was 8
filtered and crystallized from ethanol to give 8 in
70% yield, mp 165°C; IR: 3136 (NH), 2900 (CH) 9
and 1728 cm' (CO); lH NMR (DMSO-d6): 00.98
10(t, 3H, CH3),2.63 (s, 3H, CH3),4.12 (q, 2H, CH2),
7.52 (d, 2H, aromatic protons), 7.63 (d, 2H, 11
aromatic protons), 7.99 (s, IH, pyrazol-H-3) and
13.88 (s, IH, D20 exchangeable). Anal. Calcd for
Cl~13CIN302: C, 61.03; H, 4.16; CI, 11.26; N,
13.35. Found: C, 61.10; H, 4.20; CI, 11.20; N,
13.40%.
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